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Abstract: 
A direct experimental replication of the Maxwell Demon thought experiment is outlined. The 
experiment determines the velocity/kinetic energy distribution of the particles in a sample by a 
novel interpretation of the results from a standard time-of-flight (TOF) small angle neutron 
scattering (SANS) procedure. Perspex at 293 K was subjected to neutrons at 82.2 K. The key 
result is a TOF velocity distribution curve that is a direct spatial and time-dependent 
microscopic probe of the velocity distribution of the Perspex nuclei at 293 K. Having this curve, 
one can follow the Demon’s  approach by selecting neutrons at known kinetic energies.  One 
example is given: namely, two reservoirs - hot and cold reservoirs - were generated from the 
293 K source without disturbing its original 293 K energy distribution.  
 
The Demon 
 
Fig. 1.  Maxwell’s Demon:  A hypothetical being imagined as controlling a hole in a partition 
dividing a gas-filled container into two parts, and allowing only fast-moving molecules to pass 
in one direction, and slow-moving molecules in the other [1] Image: A.T. Bernhardt. 
 “Maxwell’s Demon [1] lives on. After more than 130 years of uncertain life and at least 
two pronouncements of death, this fanciful character seems more vibrant than ever,” so Harvey 
Leff and Andrew Rex remarked in 1990 [2]. Although the traditional debating point, that the 
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Demon’s results violate the second law of thermodynamics is no longer as controversial and 
provocative as it once was [3, 4], the Leff-Rex statement is still very true after another thirty 
years: a small sample of the relevant current literature is noted [5-12].  
This note suggests a fresh and original approach in that we outline a real time, real space, 
direct attempt to follow the Demon’s steps. We report on a time-of-flight (TOF) experiment 
using the first small angle neutron scattering spectrometer (AUSANS) to operate in Australia 
[13]. The procedure is standard [14-19] but the interpretation of the data is novel and is the core 
of the experiment. 
 
 
Fig. 2. AUSANS time-of-flight spectrum of the scattering of incident neutrons at a kinetic 
temperature  of 82.2 K passing through a Perspex sample at 293 K.  The TOF of the incident 
beam is ~2 ms. The TOF of the secondary peak is ~ 1.2 ms which corresponds to a scattered 
neutron velocity, or kinetic temperature, close to that of the sample, 293 K [20,21].  
 
Incident  neutrons at a kinetic temperature of 82.2 K were pulsed with a chopper, passed 
through a Perspex sample at room temperature, 293K and recorded on a He3 0.64 m x 0.64 m 
detector [13].  Figure 2 shows the distribution spectrum from the incident neutron beam, with 
a peak intensity at ~ 2 ms, and a secondary scattered spectrum with a peak intensity at ~ 1.2 ms 
[20, 21] In the specific context here, only this secondary spectrum is relevant because it is not 
the objective in this note to analyse the thermodynamic distribution in detail; that is a topic for 
future work. The key point is that the TOF data reflect pseudo-elastic neutron scattering from 
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Perspex-nuclei collisions at 293 K [19]. The collisions of individual neutrons with these Perspex 
nuclei occur over extremely short times and, further most only collide with a single nucleus. 
Thus, the curve gives us a ‘visual’ microscopic probe of the velocity distribution of the neutrons 
that match the velocity distribution of the Perspex nuclei; compare with the Demon who looks 
into the velocity distribution of the gas molecules in his box (Fig. 1).  Further, a la the Demon, 
we can identify those neutrons – strictly a distribution of neutrons (Fig. 2) – which are either 
more or less energetic with respect to an average. To give an arbitrary example: Fig. 2 shows 
two randomly chosen segments of the distribution indicated by the stars at positions X1 and X2. 
Merely, therefore, by selecting segments from the overall curve of the scattered neutrons we 
can locate a distribution of hot neutrons, and a distribution of cold neutrons, without altering 
the overall kinetic temperature distribution of the whole. In one way, we are ahead of the Demon 
who had to designate the location of the hotter with respect to the colder molecules by using a 
partition.   But the end result is the same.  The next step of the Demon’s thought procedure 
could be to extract selected hot or cold molecules from the appropriate chamber, Fig. 1, and 
generate the corresponding hot and cold reservoirs.  We can do this. The sets of the neutrons 
corresponding to those at positions X1 and X2 (Fig.2) can be binned separately because the 
neutrons will arrive at spatially different positions and times on the detector identified by their 
respective pathlengths. Furthermore, we should be able to detect a displacement of the 
scattering patterns between the two detector images simply because of the influence of gravity 
[22]. In short, we can spatially separate hot and cold neutrons to match the Perspex’s nuclei’s 
energy distribution and thus create two energy reservoirs from a single source. A simple 
calculation [20, 21] of the scattered neutrons at positions X1 and X2 of Fig. 2, indicates that the 
temperatures of the hot and cold reservoirs are ~ 329 K and ~ 130 K, respectively. 
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